Abstract: Corrosive medium is a little known phenomenon and it is necessary to emphasize that corrosion is a secondary epiphenomenon in the development of bacteria and their metabolism, or that the occurrence and development of bacteria are accidents at the surface of the corroded parts. The purpose of this research is to determine the mechanical properties of a sheet steel (type FeP-05-MB) submitted to corrosive mediums. These mediums are: ambient, saline and microbiological. After the action of these mediums, the metallic samples were analyzed in order to observe the resistance at corrosion after their corrosion by different mediums.
INTRODUCTION
On the inert surfaces corroded by microorganisms, there are organic substances in very low concentrations. Thus, the installation of a heterotrophic and autotrophic flora is easier. Bacteria are microorganisms with a very important role in material corrosion, especially of metals [1] [2] [3] . Fungus and especially moulds contribute to metal, plastic, rubber, asphalt and steel corrosion.
The attack over metals is explained by the fact that from fungus metabolism a lot of organic acids, like tartric, citric and oxalic acid, which solubilize the metals will result and produce on their surface cells at different concentrations. The corrosive action of fungus over metal material is accentuated in warm and humid areas of the earth, where damages are sometimes very important [4] . The species of fungus which attack metals and plastic are: Fusarium sp., Aspergillus sp., Penicillium sp., Trichoderma, Neurospora, Chaetomium and Sterigmatocystis.
The features of a biofilm can be changed according to the time of action of the constituted microorganism. During different stages of development, a biofilm is composed from different microbiological species, which are distributed like individual cells in a heterogeneous form on the entire surface.
Electrochemical processes are the base process of metals corrosion. The metallic atoms tend to pass in solution like ions, by releasing electrons. The primary role of microorganisms, in corrosion process, can be the acceleration of ionization, by activating the electrons [5, 6] . This activation is produced in many ways, such as: production of metabolites with corrosive action; production of an agglomeration of cells; cathode depolarization (the retention of hydrogen and electrons, directly by enzyme activity).
EXPERIMENTAL CONDITIONS
In these experiments samples made from FeP-05-MB sheet steel were used and submitted to different corrosive mediums for 30 days, at room temperature. The corrosive mediums used were as follows: ambient, saline medium and microbiological medium.
Ambient, saline and microbiological medium
In the environment, the metallic materials were submitted to ambient conditions that exist in a chemistry laboratory at room temperature.
Different concentrations of sodium chloride (NaCl) were used to obtain the saline medium. As blank sample it has been considered the corrosion of distilled water on metallic material. The different concentrations of NaCl used were: 7% and 11%.
In the case of the third corrosive medium, the microbiological solid medium was used to inoculate with different types of microorganisms. The composition of the used microbiological medium is presented in Table 1 . This medium is prepared by diluting the compounds in one liter of distilled water. The next procedure is the sterilization at 120°C for 120 minutes. After sterilization, the culture medium is reserved at room temperature for obtaining an optimum distribution of temperature in the samples. The metallic samples are reserved in atmosphere for their cooling, and then are inoculated with different strains of fungus.
The samples were noted in the following order: -the blank sample is considered to be the sample in which only the bacteria and existing fungus were developed in the culture medium on the metallic sheet; -the fungus sample is represented by the samples in which the culture medium is inoculated with species of filamentous fungus; -the mould sample is considered to be the sample in which the culture medium were inoculated with different mould spores.
Types of used metallic material
The used material was submitted to an analysis of the mechanical properties after corrosion process. The chemical composition and the sizes of the samples are presented in Tables 2 and 3 . 
NECESSARY EQUIPMENTS
The mechanical properties was realized by stretching test which was carried on a universal tensile testing machine, EZ50 (tensile force 50 kN), at a deforming speed equal to 10 mm/min. The experimental data were recorded and analyzed with a Spider 8 acquisition system. The measurement of the specific deformations needed for the stress-strain diagram was accomplished with two EPSILON mono-axial extensometers.
Based on the tensile test results the following parameters were determined: limit yield (MPa); ductility properties, such as total elongation (%); anisotropy factor, r; hardening coefficient, n.
The surfaces of FeP-05-MB metallic sheets were tested with Atomic Force Microscopy (AFM). An AFM type A.P.E. Research model A100 (Italian product) which permits a resolution of 0.02 nm was used to analyze the samples at "Vasile Alecsandri" University of Bacau.
RESULTS AND DISCUSSIONS
After 30 days in which the corrosive mediums reacted with metallic samples, the samples were taken out from the mediums and were submitted to mechanical deformations, after cleaning. These deformations determine the mechanical properties which are specific to each corroded sample.
The mechanical properties of the metallic plates determined by experimental tests for different corrosive mediums are presented in Table 4 . The stress-strain diagram for FeP-05-MB in saline corrosive medium compared with ambient medium is presented in Figure 1 . . At a 7% NaCl concentration, we can see a corrosion of the metallic material. According to the diagram, at a concentration equal to 11% of NaCl, the corrosive effects of the limit yield and of the other parameters are inhibited. According to the stress-strain diagrams, the level of the curve in saline medium and saline sample, obtained with the action of distilled water, is overlaying comparing with the curve obtained for ambient medium action. This result reveals neutral effect of the saline medium and distilled water on the quality of the metallic material.
In Figure 2 is represented the most representative images of FeP-05-MB sheet obtained by AFM analysis after 7% and 11 % saline medium action.
a. b. Fig. 2 . The AFM images of FeP-05-MB sheet after saline medium corrosion (a. 7% saline medium and b. 11% saline medium).
Analyzing the Figure 2 we can conclude that a high concentration of saline medium, as in the case of 11%, can influence the quality of metallic material in profoundness, comparatively with 7% [8] .
The diagram for FeP-05-MB in microbiological corrosive medium comparatively with ambient medium is presented in Figure 3 . In microbiological medium, the FeP-05-MB steel sheet presents a low level of the stressstrain curve comparatively with the level of the curve resulted from the action of ambient medium. Thus is due to the synthesized compounds from the microorganisms and produce a low resistance to corrosion. From analyze of the AFM images ( Figure 4 ) we can observe that the action of mould medium has significant irregularities on FeP-05-MB surface. Also the roughness is most dense, but small comparative with the action of fungus medium [7] .
CONCLUSIONS
The resistance to corrosion of metallic materials is based on the formation of a passive membrane on the material surface. The passivity is provided by the presence of a membrane of metal-hydrate oxide formatted. Chemical composition of steels can influence the corrosion of metallic materials. FeP-05-MB steels have content in carbon lower than 1.2%, that reveal a high resistance to corrosion process.
At 7% NaCl concentration, it was observed a corrosion of FeP-05-MB material that can influence the fracture of material. A higher concentration of NaCl, 11%, determines an inhibitor effect to the limit yield and the other parameters.
The inhibitor effect can occur due to limestone and carbonate deposit on material. This deposit insolates the metallic material from water and this effect slows the corrosion.
Due to the deposited compounds obtained from microorganisms, the FeP-05-MB steel in microbiological medium presents a low resistance to corrosion comparatively to the ambient medium.
We can conclude that from the point of view of the resistance to corrosion, the FeP-05-MB steel sheet presents a high resistance only in case of the ambient medium. The corrosion of the saline and microbiological medium influences the resistance to corrosion of the FeP-05-MB steel sheet generated by the presence of NaCl and microorganisms.
